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Introduction
Critical illness is associated with a wide range of serious long-lasting impairments that interfere with optimal functional outcome. Several studies have reported long-term physical impairments 1, 2 , post-traumatic stress disorder (PTSD) 3 , anxiety and depression 2 and reduced quality of life (QoL) 4 in survivors of the intensive care unit (ICU). To date, despite these problems within the different health domains, this patient group is not routinely referred to rehabilitation services. The expertise of rehabilitation medicine could be beneficial to reduce the long-term restrictions in daily functioning, and to improve the long-term outcome of ICU survivors. In this respect, the relative contribution of restrictions in physical and psychosocial functioning on daily functioning may have considerable therapeutic consequences. Rehabilitation may focus on either physical or mental functioning, or both. For the planning of adequate rehabilitation care during convalescence after ICU discharge, a thorough understanding of the long-term functional restrictions from a rehabilitation perspective is a prerequisite. Although the perceived QoL of ICU survivors has been studied extensively in the literature 4 , little information is available on the impact of their health condition on daily functioning. The aim of this cross-sectional study was to describe restrictions in daily functioning, and to identify prognostic factors for the functional status of critically ill patients one year after discharge from the ICU.
Methods

Patients
This inception cohort study was undertaken in the Academic Medical Center of the University of Amsterdam, a 28-bed mixed closed-format adult ICU in a 1000-bed hospital. All patients admitted between June 2004 and June 2005 for more than 48 hours in the ICU were considered eligible. The survival status and residential address of all ICU survivors were tracked by means of telephone calls with their general practitioner. Patients were considered to be lost to follow-up if their residential address could not be ascertained.
Measurements
Twelve months after discharge from the ICU, questionnaires were sent to all survivors. A follow-up letter was sent to all non-respondents, followed by a telephone call to obtain information about reasons for non-response. The primary outcome was the Sickness Impact Profile 68 (SIP68). 5 The SIP68
is a validated short version of the 136-item version of the Sickness Impact Profile (SIP) and evaluates health-related functional status by assessing the behavioural impacts of sickness. The SIP68 consists of 6 domains (somatic autonomy, mobility control, psychic autonomy and communication, social behaviour, emotional stability and mobility range). A total SIP68 score and separate domain scores can be calculated, with scores ranging from 0 (no functional restrictions) to 100 (severe functional limitations). The cut-off point as recommended by Bosscha et al. 6 was applied, by which patients with a score of 0-10 were classified as doing well in daily life, scores in the range 11-20 indicated mild health-related dysfunctions, and scores >20 indicated clear disablement in performing activities of daily living, i.e. poor functional status. Secondary outcome measures were QoL (Medical Outcomes Study 36 Item Short form; SF-36) 7 , symptoms of anxiety and depression (Hospital Anxiety and Depression Scale; HADS) 8, 9 and PTSD related symptoms (Impact of Events Scale; IES). 10, 11 QoL was compared with normative data from the general Dutch population. 7 For the presence of depression, anxiety or both, the cut-off level of 19, as recommended by Spinhoven et al. 12 , was used. For the subscales anxiety and depression, the cut-off values of 11 or more according to Zigmond & Snaith 9 were applied. For the identification of severe coping disorders, scores above the cut-off point of 35 were classified as a high level of PTSDrelated symptoms, in agreement with the previous findings of Neal et al. 13 Dutch validated self-report versions of all outcome measures were used. Baseline data and information about potential risk factors for long-term functional status were obtained from medical records. The Acute Physiology and Chronic Health Evaluation II (APACHE II) classification was used as one of the potential prognostic factors. The APACHE II classification measures the severity of disease for patients admitted to an ICU and is calculated from 12 routine physiological measurements (blood pressure, body temperature, heart rate, etc.) during the first 24 hours after admission, information about previous health status and some information obtained at admission (such as age). Scores range from 0 to 71; higher scores imply a more severe disease and a higher risk of death. 14 Sociodemographics and information about other relevant outcome measures for functional status, such as employment status and living arrangements, were obtained by a questionnaire completed by the patients. The study was submitted for approval to the local ethics committee, which waived the need for informed consent because of the non-interventional nature of the study.
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Statistical analysis
The baseline data and outcome measures were analysed with descriptive statistics. The data are expressed as mean and standard deviation (SD) and, in case of a skewed distribution, medians and interquartile ranges are presented. The mean SF-36 scale scores of ICU patients at baseline were compared with those of the age-matched Dutch general population using the Zscore (difference between patient and Dutch general population mean score, divided by general population SD), whereas a value of ≥ 0.8 represents a difference of at least four-fifths the SD and is viewed as a deviation from the norm score. 15 Univariate and multivariate logistic regression analyses, with SIP68 as dependent variable (cut-off point >20, i.e. poor functional status), were performed to determine the predictive ability of the potential prognostic variables, gender, age, severity of illness on ICU admission (APACHE II) 14 , length of stay (LOS) in ICU, and admission diagnosis category. First, all variables were entered as independent variables in the univariate analyses. In addition, all independent variables were then entered in order of p-value obtained in the univariate regression analyses into a multivariate logistic regression model (forward selection procedure). The relationship between poor functional status and symptoms of anxiety and depression, and PTSD were investigated with the Spearmans's rho correlation coefficient. A p-value of <0.05 was considered to be statistically significant. All statistical analyses were performed in SPSS 12.0 (SPSS Inc, 444 North Michigan Ave, Chicago, IL 60611, USA).
Results
Of the 1738 patients who were admitted to the ICU, there were 746 eligible patients who stayed more than 48 h in the ICU. The ICU mortality rate was 13%, and the overall hospital mortality rate was 26%. Of all 555 ICU survivors who had been discharged from the hospital the survival status and residential address were tracked. Twelve months after discharge an additional 87 (16%) patients had died and 42 (8%) patients could not be traced. Patients who survived but could not be traced (n=42) were younger than the other survivors (n=426, p=0.02), but there was no significance difference in gender, LOS in the ICU, or APACHE II score on admittance. Questionnaires were sent to all 426 survivors with a known address, 255 (60%) of whom completed and returned the questionnaires. Reasons for notreturning the questionnaire were "ill-health" (45%), and "other, non-medical, , personal reasons" (55%). The number of survivors, the excluded patients, Table 5 .1 presents the characteristics of all ICU patients and of the "respondents" and "non-respondents". There were no differences in age, LOS in the ICU, duration of ventilation and the APACHE II score between the respondents and the non respondents within the entire group of ICU survivors. Respondents admission diagnostic categories in ICU included medical reasons in 33% of the patients (mostly respiratory failure), non-scheduled surgery in 
Primary outcome SIP68
One year after discharge, the total median SIP68 score was 11 (interquartile range 3-26). Table 5 .2 summarizes the SIP68 scores of 253 patients. Fortysix percent of the patients had a score with which they were expected to be doing well in daily life (score 0-10), 22% had mild dysfunctions (score [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] and 32% had poor functional status (score >20). The highest percentage of dysfunctional items was found in the categories of social behaviour and mobility control. The social behaviour category describes the possible consequences of a health disorder on a person's functioning in relation to other persons. Within this category more than 25% of the respondents reported that visiting friends, recreational and social activities, and sexual activity were restricted, compared with prior ICU functioning. The mobility control category describes behaviour that is related to the level of control that an individual has over his or her own body 5 . In this category, more than 25% of the respondents reported being restricted in activities related to walking, such as walking slowly and problems with walking stairs, hills, and distances. The top 10 of most commonly reported problems (SIP68) are presented in Figure5.2. Compared with physical and social activities, activities related to psychological functioning were less reported to be restricted. However, in the category psychic autonomy and communication, 25-27% reported difficulty with respect to short-term memory. Within the category emotional stability, 20% mentioned acting irritably, being impatient, and not joking with family members as they used to do.
Quality of life, symptoms of anxiety and depression and PTSD
The SF-36 scores are summarized in Table 5 . 3 . The values of the Z-scores of the SF-36 scales Physical Function, Role Physical, and General Health were lower than the general Dutch population (≤ -0.8). Figure 5 .3 shows the SF-36 mean scale scores for the study sample and the normative data of a general Dutch population sample. The median score on the HADS was 7 (interquartile range 2-14), and 34 (14%) of the patients were found to have symptoms of anxiety and depression ( 
Changes in living arrangements and employment status
One year after discharge from the ICU the living arrangements of only 7 patients had changed; of the 240 patients previously living independently, 4 had moved to a nursing home and 3 had temporarily moved in with their parents. Of the 82 patients who were employed before ICU admission, only 54% (44) had resumed their previous employment after one year. The percentage of patients on sick leave increased from 2% (5) prior to ICU admission to 15% (37) ( • Partners income, welfare, student scholarship.
Referral for rehabilitation
After discharge from the ICU, 22 (9%) patients were transferred to a rehabilitation facility and another 50 (20%) followed an outpatient multidisciplinary rehabilitation programme. Patients referred for rehabilitation were younger (p=0.03), but did not differ from the patients who were not referred, with respect to LOS (p=0.1), APACHE (p=0.2) or admission diagnosis p=0.06). Of these 72 patients, 40 (67%) still participated in a multidisciplinary rehabilitation programme after one year. Of all ICU survivors, 32 (13%) still received medical attention from a rehabilitation physician, 92 (37%) received physical therapy, 34 (14%) were treated by a psychologist, and 31 (12%) by a social worker, 9-12 months after discharge. Patients who participated in a multidisciplinary rehabilitation programme after one year had worse functional status compared with those who did not (SIP68 p=0.006). Of the patients with a residual poor functional status, 20% (16) reported that they received medical attention from a rehabilitation physician in the preceding 3 months, 7 of whom received multidisciplinary interventions (treatment by a rehabilitation physician, and 2 or more other disciplines, such as physical therapy, occupational therapy, psychiatrist, psychologist or social worker). Half of the patients with poor functional status had physical therapy. Of the patients with psychological distress (HADS>19, or IES>35), 24% received treatment from a psychiatrist, psychologist or social worker.
Potential prognostic factors for functional status
Univariate analysis showed that the APACHE score on ICU admission, the LOS in the ICU and the admission diagnosis category were significantly associated with poor functional status (APACHE p=0. 
Discussion
This study shows that one year after discharge from the ICU, patients who were treated for at least 2 days in the ICU, had great limitations in physically related activities, in particular walking activities, and many problems in social functioning. It was also found that disease-related factors early after ICU discharge are not of sufficient clinical value to identify patients who are at risk of poor functional status. One year after discharge from the ICU, more than half of the survivors of a critical illness had restrictions in daily functioning, resulting in reduced physical, social and psychological well-being. One-third of all participants had poor functional status (SIP68>20). With this, activities within the SIP68 categories mobility range and social behaviour, which, with the exception of sexual activity, all require good walking capacity and physical endurance, were most commonly reported to be restricted. To illustrate, 30-60% reported walking more slowly, walking shorter distances, having difficulties with stairs and hills, going out for entertainment less often, spending less time on hobbies, recreation and community activities (Figure5.2). With respect to the high percentage of patients reporting decreased sexual activity (40%; Figure 5 .2), we found that these patients had significantly higher scores on all SIP68 domains (indicating poorer functioning), which indicates that this may be associated with problems in both physical and psychological functioning. Activities related to the psychic autonomy and communication category were less reported to be restricted. However, an incidence of 25% of the patients reporting difficulty reasoning and solving problems, and impaired concentration and short-term memory is still very high. These findings are in accordance with the findings of Hopkins & Jackson 16 , who also reported impairments in executive function, mental processing speed, attention and memory in ICU survivors. Thereby, one should take into account that neurocognitive impairments appear to be under-recognized in ICU patients. 16 With this, we believe that limitations in walking capacity and physical endurance, concentration and memory problems, have a great impact on daily functioning in ICU survivors. To illustrate, the return to work rate in this study was 46%, which is in agreement with previous studies in ICU survivors, and shows that the impairments in functioning may have important consequences for participation and may lead to substantial economic costs. 1, 17 The second important finding is that the identification of patients who are most likely to develop long-term problems in functional status is not possible shortly after discharge from the ICU, on the basis of information regarding gender, age, admission diagnosis, severity of illness on admission, and LOS in the ICU. Although significant associations between QoL and these factors have been identified in several studies, as reported in a systematic review by Dowdy et al. 4 , its clinical value with respect to the identification of patients who are at risk of poor functional status has not been studied previously. In the present study, only 9.8% of the variance of poor functional status was explained by ICU LOS and APACHE II score. In this study population, perceived QoL after one year is in accordance with other studies that used the SF-36 as reported in a meta-analysis. 18 Compared with previous studies, in which the functional status of patients from the ICU was assessed with the SIP [19] [20] [21] , the 32% prevalence of severe disability found in this study is rather high. The relatively poor outcome in the present study, compared with that reported in the literature, may be due to the selection criteria that we applied. We evaluated patients with an ICU stay >48 hours, whereas other studies using the SIP in ICU populations have also included patients with a shorter LOS in the ICU. The incidences of symptoms of anxiety, depression and PTSD in our study are in agreement with the range of incidences found in previous studies. 2, 3, 22, 23 The interpretation of the scores (SIP68, HADS, IES) depends on the choice of cut-off points. In the present study high cut-off points were used, which may have resulted in an under-estimation of the actual prevalence of restrictions in functional status, anxiety and depression, and PTSD. With respect to the association between functional restrictions and symptoms of psychological distress, we conclude that, especially in patients with poor functional status, attention should be focused not only on physical restrictions, but also on symptoms of anxiety and depression. By contrast, symptoms of PTSD were found in patients regardless of their functional health status and should therefore be monitored in all patients. Our study could be criticized for failing to document the health status of patients prior to ICU admission. Ideally, one would want to distinguish whether the observed functional reflects functioning prior to ICU admission or the long-term effect of critical illness. In our ICU, the vast majority of the patients are acute admissions by which pre-admission data-acquisition is not possible. Information on functional health prior to ICU admission 84 can, to a certain extent, also be inferred from surrogate measures, such as living arrangements and source of income. Prior to ICU admission the majority of the patients were living independently, 14% received an invalidity pension and only 2% were on temporary sick leave. In addition, the SIP68 measures change in daily functioning due to sickness. Therefore, we believe that the restrictions that we found one year after discharge from the ICU, could primarily be considered as long-term consequences of the critical illness. Another limitation of this study is the possibility of selection bias. This study had a 60% response rate, which is in accordance with other follow-up studies in ICU populations. 3, 21, 24 With regard to the reasons for not returning the questionnaire, the reason given by 45% of the non-respondents was poor health, and 55% mentioned personal reasons that were not related to health status. Additional analysis suggests that, except for gender, the baseline demographic characteristics, APACHE II score on admission, and LOS in the ICU were similar between respondents and non-respondents ( Table 5 .1). Therefore, it seems likely that the SIP68 scores of the respondents are also representative of the non-respondents, although selection bias cannot be ruled out. In this cross-sectional study we are unable to provide information on the course of recovery during the first year, or the extent to which the present restrictions can further be reduced. Studies evaluating QoL have shown that recovery is incomplete after one year, and that convalescence may take up to 14 years. 4 Therefore, some recovery potential in the performance of daily activities can be anticipated in the majority of the patients with restricted functioning. In our study population, only a minority of patients with a poor functional status or with high levels of psychological distress received attention from rehabilitation services. The literature on the referral to rehabilitation therapy of patients from ICU is scarce; however, in a study by Hopkins et al. 17 , it was found that impairments in mental functions are frequently overlooked in patients from ICU. We believe that in patients with poor functional status, and in patients with high levels of psychological distress who did not receive rehabilitation treatment, recovery might have been improved if specifically targeted rehabilitation treatment had been provided. However, to date, little evidence has been available with respect to the effectiveness of rehabilitation interventions on patients after a critical illness. 25, 26 The findings of this study have significant clinical implications for the planning of care after ICU discharge. Whereas survival and QoL in previous studies have been regarded as relevant outcomes after a stay in the ICU [19] [20] [21] , the observations of functional restrictions in the present study should be considered as important directions to target interventions aimed at improving the outcomes of ICU patients. In our opinion, patients who survive a critical illness deserve attention from the field of rehabilitation medicine. Exercise programmes aiming at improvement in walking capacity and endurance may be beneficial for patients who are discharged from the ICU. Furthermore, in the rehabilitation treatment of critically ill patients one should take into account the high prevalence of psychological distress and concentration and memory problems. Since known prognostic factors had only limited predictive value for the development of functional restrictions, a longitudinal follow-up of patients with an ICU length of stay of at least 2 days might clarify further which patients are at risk of functional limitations. Future research should examine the contribution of potential prognostic factors in functional recovery, and the effect of interventions aiming at the improvement of functional outcome in patients after discharge from the ICU. Sir,
LETTER TO THE EDITOR
We note with interest the study by Van der Schaaf et al. 1 , who studied the restrictions in daily functioning from a rehabilitation perspective in patients one year after discharge from the intensive care unit (ICU) of the Academic Medical Center of the University of Amsterdam, The Netherlands. All patients included in this study were admitted to the ICU between June 2004 and June 2005 for more than 48 hours. We conducted a similar study in a university-affiliated teaching hospital Dutch ICU. 2 All patients admitted to the ICU for longer than 48 hours between 2000 and 2004 who ultimately survived to 6 months follow-up were included. To study the long-termimpact of critical illness on demand and consumption of care after discharge from intensive care over 6 months, patients were asked to complete a validated questionnaire. Of the 451 patients included in the study 40 were lost to follow-up and 159 died; the remaining 252 were evaluated at 6 months.
Comparing the results of our study with those of the study by Van der Schaaf et al. 1 , which were conducted over different time periods and in 2 different hospitals (a university city hospital and a hospital in a more suburban region), we found similarities that showed a consistent level of need of patients after discharge from the ICU. Analysis of the data showed that, in our study, 91% of patients were discharged to their own home, and in the Amsterdam study this figure was 97%. Both studies showed that the patients' consumption in several dimensions of health related quality of life and their need for care was large and complex. For example, in our study 39% of patients still received physical therapy at 6 months follow-up, in the Amsterdam study this figure was 37% (9-12 months follow up). The high prevalence of long-lasting restrictions in physical, social and psychological functioning of patients who were admitted to an ICU for more than 48 hours implies that this population will consume a considerable amount of care, and that this is independent from time and place, with consequences for healthcare providers and government policies. In the coming decades, the rate of growth of the elderly population (persons 65 years old and over) in many Western countries will greatly exceed the growth rate of the population as a whole. As a result, many of the patients who will be admitted to an ICU will be older, and those who survive the ICU stay will face severe restrictions in daily functioning. This will be a challenge for healthcare providers and politicians.
RESPONSE TO THE LETTER TO THE EDITOR BY DE JONG
ET AL. De Jong et al. subscribe to our findings of complex restrictions in daily functioning in patients one year after discharge from the intensive care unit (ICU), which is in concordance with their own results. 1, 2 We fully agree with de Jong et al. that healthcare planning must anticipate an increasing number of patients facing long-term restrictions in daily functioning following treatment in the ICU. Although multidisciplinary ICU follow-up care has been recommended to improve outcome [1] [2] [3] [4] [5] , it is remarkable that survivors of a critical illness are not routinely referred to rehabilitation services. This may be related to the fact that follow-up of ICU patients is usually performed by physicians involved with the primary conditions for which the patients were admitted to the ICU. Restrictions in physical and psychological functioning, and other specific problems requiring multidisciplinary rehabilitation, are often unrecognized. 5 Rehabilitation follow-up care can help to identify problems and serve to facilitate referrals, and may be able to improve functional independence and return to activities of daily living or work. In a continuation of our study 1 , we conducted a prospective study on functional recovery in ICU patients, which confirmed these results. 3 Furthermore, it appears that 3 months after ICU discharge patients at risk for long-lasting disability can be identified (unpublished results). The challenge for rehabilitation professionals is to develop effective multidisciplinary interventions to improve the outcome of ICU patients. In addition, randomized controlled trials should be performed to evaluate the effect of these rehabilitation interventions on the long-term outcome of ICU patients. Although there is a need for further research, there is sufficient evidence to support changing practice towards multidisciplinary rehabilitation aftercare for ICU patients today.
